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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To enable driving with a lower voltage 
without decreasing a contrast by arranging level 
differences of the recesses of a protective film to be 
a shadow of a rubbing direction on the side outer than 
the boundary lines of openings for light shielding, etc. 
CONSTITUTION: The liquid crystal display device is 
often provided with, for example, a black matrix layer 
which shields the edge of pixel electrodes IT01 for 
increasing the contast but if the openings of the 
protective film OPN exist in the inner side of the 
black matrix layer BM, the level differences from the 
right side to the lower side of the recessed parts 
OPN of the protective film PSVI are the shadows for 
rubbing and an orientation defective part HAT shown 
by hatches arises within an effective display region. 
This deective part is the cause for the decrease of 
the contrast. The level difference parts from the right 
side to the lower side of the recessed parts OPN of 
the protective film PSV1 are shifted to the outer side 

than the boundaryline of the black matrix layer BM. The orientation defective part HAT is, 
therefore, shielded by the black matrix layer BM and, therefore, the efficiency of utilizing the 
voltage is improved without the degradation in display quality, such as decrease of the 
contrast. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal display 
characterized by providing the following. 
Two or more pixel electrodes. A shading 
means to have shading opening which 
shaded each marginal part of the 
above-mentioned pixel electrode, and was 
prepared inside this marginal part. The 
protective coat which has protective coat 
opening which covered two or more 
above-mentioned pixel electrodes, and 
was prepared corresponding to each 
above-mentioned pixel electrode. It is the 
portion to which the orientation film 
prepared between the liquid crystal layer, 
and the above-mentioned protective coat 
and the above-mentioned liquid crystal 
layer is provided, it changes, and the 
boundary line of the above-mentioned 
protective coat opening is located outside 
the boundary line of the above-mentioned 
shading opening. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention 
relates to a liquid crystal display, and 
relates to the liquid crystal display of the 
active matrix which used TFT etc. 
especially. 
[0002] 



[Description of the Prior Art] The liquid 
crystal display of an active matrix 
prepares a nonlinear element (switching 
element) corresponding to each of two or 
more pixel electrodes arranged in the 
shape of a matrix. Since liquid crystal in 
each pixel is always driven theoretically 
(duty ratio 1.0), compared with the 
so-called passive matrix which has 
adopted the time sharing drive method, 
an active method has good contrast and is 
becoming especially indispensable 
technology with electrochromatic display 
display. There is TFT (TFT) as a thing 
typical as a switching element. 
[0003] in addition, the liquid crystal 
display of the active matrix which used 
TFT - for example, JP,63309921,A, "the 
12.5 type active -matrix method 
electrochromatic display display which 
adopted the redundant configuration" 
and the Nikkei electronics, and page 193- 
it Nikkei tuna UHIRU-publishes, and is 
come out and known on December 15, 
1986 [210 or] 

[0004] Usually, although the film which 
protects a transistor is prepared in the 
liquid crystal display of an active matrix, 
it is known that it will be better for this 
protective coat not to exist on a pixel 
electrode, and it will prepare opening in 
the shape of a dot for every pixel 
electrode from the field of voltage use 
efficiency. 
[0005] 

[Problem(s) to be Solved by the 
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Invention] On the other hand, when there 
was opening OPN of a protective coat 
inside the black matrix layer BM as 
shown in (B) of drawing 1 although the 
edge of a pixel electrode was shaded, for 
example, the black matrix layer was 
prepared in many cases in order to raise 
contrast, this invention person etc. found 
out that the following problems arose. 
That is, as shown in drawing, when the 
direction of rubbing of an orientation film 
was the upper left from the lower right, 
the level difference section applied the 
lower side became the shadow of rubbing 
from the right-hand side of the hollow 
section OPN of a protective coat PSVl, 
the orientation poor section HAT shown 
on a hatch arose within the effective 
viewing area, and the cause and bird 
clapper of a contrast fall became clear. 
[0006] One purpose of this invention is 
offering the good liquid crystal display of 
contrast. 

[0007] Other purposes of this invention 
are offering the liquid crystal display 
which can carry out a low-battery drive. 
[0008] Other purposes of this invention 
are offering a liquid crystal display with a 
high numerical aperture. 
[0009] 

[Means for Solving the Problem] As 
shown in (A) of drawing 1 .. the level 
difference section applied the lower side 
from the right-hand side of the hollow 
section OPN of a protective coat PSVl is 
shifted outside the boundary line of the 



black matrix layer BM. 
[0010] 

[Function] Since the orientation poor 
section HAT is shaded in the black matrix 
layer BM, display quality, such as a 
contrast fall, cannot be lowered, but 
voltage use efficiency can be improved. 
[0011] 

[Example] The purpose of further others 
of this invention and this invention and 
the feature of further others of this 
invention will become clear from 
explanation of the following which 
referred to the drawing. 
[0012] «active matrix liquid crystal 
display» The example which applied 
this invention to the electrochromatic 
display display of an active matrix is 
explained hereafter. In addition, with the 
drawing explained below, what has the 
same function attaches the same sign, 
and explanation of the repeat is omitted. 
[0013] Outline» of «matrix section The 
plan in which drawing 2 shows 1 pixel 
and its circumference of the active-matrix 
method electrochromatic display display 
with which this invention is applied, and 
drawing 3 are drawing showing the cross 
section in three to 3 cutting plane line of 
drawing 2 , and a cross section [ in / four 
to 4 cutting plane line of drawing 2 / in 
drawing 4 ]. 

[0014] As shown in drawing 2 , each pixel 
is arranged in the intersection field of two 
adjoining scanning signal lines (a gate 
signal line or level signal line) GL and 
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two adjoining video -signal lines (a drain 
signal line or perpendicular signal line) 
DL (inside of the field surrounded by four 
signal lines). Each pixel contains TFT 
TFT, the transparent pixel electrode 
ITOl, and the retention volume element 
Cadd. The scanning signal line GL 
extends in a longitudinal direction 
drawing, and is arranged two or more in 
the vertical direction. The video-signal 
line DL extends in the vertical direction, 
and is arranged two or more at the 
longitudinal direction. 
[0015] As shown in drawing 3 , TFT TFT 
and the transparent pixel electrode ITOl 
are formed in the lower transparent 
glass- substrate SUB1 side on the basis of 
the liquid crystal layer LC, and the light 
filter FIL and the black matrix pattern 
BM for shading are formed in the up 
transparent glass-substrate SUB2 side. 
The silicon-oxide film SIO formed of DIP 
processing etc. is formed in both sides of 
the transparent glass substrates SUBl 
and SUB2. 

[0016] The shading film BM, a light filter 
FIL, a protective coat PSV2, the common 
transparent pixel electrode IT02 (COM), 
and the up orientation film ORI2 carry 
out a laminating to the front face inside 
up transparent glass- substrate SUB2 
(liquid crystal LC side) one by one, and 
are prepared in it. 
[0017] Outline» of «matrix 
circumference Drawing 7 is drawing 
showing the expansion flat surface near 



[ corresponding to drawing 5 and the 
panel upper-left-hand-corner section of 
drawing 6 for the flat surface at which 
drawing 6 exaggerated the periphery for 
the important section flat surface of the 
matrix (AR) circumference of the display 
panel PNL in which drawing 5 contains 
the up-and-down glass substrates SUBl 
and SUB2 further ] seal section SL. 
Moreover, drawing 8 is drawing showing 
the cross section near [ where the cross 
section of drawing 3 is carried out in the 
center, and the cross section in the 8a 8a 
cutting plane line of drawing 7 should be 
connected to left-hand side in a 
video- signal drive circuit on right- hand 
side ] external end -connection child DTM. 
Drawing 9 is drawing showing the cross 
section near [ which does not have an 
external end-connection child in 
right-hand side in the cross section near / 
where a scanning circuit should be 
connected to left-hand side / external 
end-connection child GTM ] the seal 
section similarly. 

[0018] It divides, after processing two or 
more devices of a part simultaneously 
with one glass substrate in manufacture 
of this panel for the improvement in a 
throughput, if it is small size, if it is large 
size, after processing the glass substrate 
of a size with which every form was 
standardized for the common use of a 
manufacturing facility, it is made small 
in the size suitable for each form, and 
since it passes a general process in any 
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case, glass is cut. Drawing 5 - drawing 7 
show the latter example, drawing 7 
expresses cutting before for the vertical 
substrates SUB1 and SUB2 cutting-back, 
and, as for CT1 and CT2, drawing 5 and 
both drawings of drawing 6 show the 
position where, as for LN, substrates 
SUB1 and SUB2 should cut the edge 
before cutting of both substrates, 
respectively. The size of the top substrate 
SUB 2 is restricted inside the bottom 
substrate SUB 1 so that, as for the 
portion (they are the vertical side and left 
part in drawing) in which the external 
connection terminal blocks Tg and Td 
(subscript abbreviation) exist in the state 
of completion, they may be exposed in 
any case. Two or more terminal blocks Tg 
and Td are summarized in the unit of the 
tape career package TCP ( drawing 18 , 
drawing 19 ) by which the terminal GTM 
for scanning-circuit connection 
mentioned later, respectively, the 
terminals DTM for 

picture -signal-circuitry connection, and 
those drawer wiring sections were carried 
in the integrated circuit chip CHI, and 
are named in it. Drawer wiring until it 
results in the matrix section shell 
external connection terminal area of each 
group inclines as it approaches ends. This 
is for setting the terminals DTM and 
GTM of a display panel PNL by the array 
pitch of Package TCP, and the 
end-connection child pitch in each 
package TCP. 



[0019] Along the edge, except for the 
liquid crystal enclosure mouth INJ, 
among the transparent glass substrates 
SUB1 and SUB2, the seal pattern SL is 
formed so that liquid crystal LC may be 
closed. A sealant consists of an epoxy 
resin. The common transparent pixel 
electrode IT02 by the side of up 
transparent glass-substrate SUB2 is 
connected to the drawer wiring INT 
formed in the lower transparent 
glass- substrate SUBl side of the silver 
paste material AGP on four squares of a 
panel by this example in at least one 
place. This drawer wiring INT is formed 
by the same manufacturing process as 
gate -terminal GTM and the drain 
terminal DTM which are mentioned later. 
[0020] The orientation films ORI1 and 
ORI2, the transparent pixel electrode 
ITOl, the common transparent pixel 
electrode IT02, and each layer are 
formed inside the seal pattern SL. 
Polarizing plates POL1 and POL2 are 
formed in the front face of the outside of 
lower transparent glass- substrate SUBl 
and up transparent glass- substrate SUB2, 
respectively. Liquid crystal LC is enclosed 
with the field divided by the seal pattern 
SL between the lower orientation films 
ORI1 and the up orientation films ORI2 
which set up the sense of a liquid crystal 
molecule. The lower orientation film 
ORI1 is formed in the upper part of the 
protective coat PS VI by the side of lower 
transparent glass-substrate SUBl. 
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[0021] This liquid crystal display 
accumulates various layers separately by 
the lower transparent glass-substrate 
SUB1 and up transparent glass- substrate 
SUB2 side, forms the seal pattern SL in a 
substrate SUB 2 side, piles up lower 
transparent glass- substrate SUBl and up 
transparent glass- substrate SUB2, pours 
in liquid crystal LC from the opening INJ 
of sealant SL, closes Inlet INJ by the 
epoxy resin etc., and is assembled by 
cutting a vertical substrate. 
[0022] «TFT TFT» Next; it returns to 
drawing 2 and drawing 3 , and the 
composition by the side of the TFT 
substrate SUB 1 is explained in detail. 
[0023] If TFT TFT impresses positive bias 
to the gate electrode GT, the channel 
resistance between source drains will 
become small, and if bias is made into 
zero, channel resistance will operate so 
that it may become large. 
[0024] TFT TFT1 and TFT2 of plurality 
(two) carries out redundancy, and is 
prepared in each pixel. Each of TFT TFTl 
and TFT2 consists of same sizes (channel 
length and channel width are the same) 
substantially, and has the 
i-type-semiconductor layer AS which 
consists of the gate electrode GT, a gate 
insulator layer GI, and i type 
(genuineness, intrinsic, and 
conductivity- type determination impurity 
are not doped) amorphous silicon (Si), the 
source electrode SD 1 of a couple, and the 
drain electrode SD 2. In addition, since 



the source and a drain are originally 
decided by bias polarity in the meantime 
and working reversal of the polarity is 
carried out in the circuit of this liquid 
crystal display, please understand that 
the source and a drain interchange 
working. However, in the following 
explanation, for convenience, the method 
of one is fixed with the source, another 
side is fixed with a drain, and it expresses. 
[0025] «gate electrode GT» The gate 
electrode GT consists of configurations 
which project perpendicularly from the 
scanning signal line GL (it has branched 
in the T character configuration). The 
gate electrode GT is projected so that 
each active region of TFT TFTl and TFT2 
may be exceeded. Each gate electrode GT 
of TFT TFTl and TFT2 is constituted by 
one (as a common gate electrode), and is 
formed in it succeeding the scanning 
signal line GL. In this example, the gate 
electrode GT is formed by the 2nd electric 
conduction film g2 of a monolayer. As the 
2nd electric conduction film g2, for 
example, the aluminum (aluminum) film 
formed by the spatter is used, and the 
oxide film on anode AOF of aluminum is 
formed on it. 

[0026] This gate electrode GT is formed 
in size **** from it so that the 
i-type-semiconductor layer AS may be 
covered completely (in view of a lower 
part), and it is devised so that neither 
outdoor daylight nor back light light may 
be equivalent to the i- type semiconductor 
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layer AS. 

[0027] «scanning signal-line GL» The 
scanning signal line GL consists of 2nd 
electric conduction films g2. The 2nd 
electric conduction film g2 of this 
scanning signal line GL is formed by the 
same manufacturing process as the 2nd 
electric conduction film g2 of the gate 
electrode GT, and is constituted by one. 
Moreover, the oxide film on anode AOF of 
aluminum is formed also on the scanning 
signal line GL. 

[0028] «insulator layer GI» An 
insulator layer GI is used in TFT TFT1 
and TFT2 as a gate insulator layer for 
giving electric field to the semiconductor 
layer AS with the gate electrode GT. The 
insulator layer GI is formed in the upper 
layer of the gate electrode GT and the 
scanning signal line GL. The silicon 
nitride film formed by plasma CVD as an 
insulator layer GI is chosen, and it is 
formed at the thickness which is 
1200-2700A (this example about 2000A). 
The gate insulator layer GI is formed so 
that the whole matrix section AR may be 
surrounded, as shown in drawing 7 , and 
the periphery is removed so that the 
external end-connection children DTM 
and GTM may be exposed. The insulator 
layer GI has contributed also to the 
electric insulation of the scanning signal 
line GL and the video -signal line DL. 
[0029] «i type-semiconductor layer 
AS» By this example, the 
i- type -semiconductor layer AS is formed 



so that it may become the island which 
became independent to each of TFT TFT1 
and TFT2, is amorphous silicon and is 
formed in the thickness of 200 : 2200A by 
(this example at about 2000A thickness). 
A layer dO is N(+) type amorphous silicon 
semiconductor layer which doped Lynn 
(P) for ohmic contacts, and is left behind 
only at the place where the 
i-typesemiconductor layer AS exists in 
the bottom at, and a conductive layer d2 
(d3) exists in the bottom. 
[0030] The i- type -semiconductor layer AS 
is formed also among both of the 
intersection (crossover section) of the 
scanning signal line GL and the 
video- signal line DL. The 
i-type semiconductor layer AS of this 
intersection reduces the short circuit of 
the scanning signal line GL and the 
video- signal line DL in an intersection. 
[0031] «transparence pixel electrode 
ITOl» The transparent pixel electrode 
ITOl constitutes one side of the pixel 
electrode of the liquid crystal display 
section. 

[0032] The transparent pixel electrode 
ITOl is connected to both the source 
electrode SD 1 of TFT TFT1, and the 
source electrode SD 1 of TFT TFT2. For 
this reason, what is necessary is just to 
leave it, since a suitable part is cut, and 
the TFT of another side is operating 
normally by the laser beam etc. when 
that is not right, when the defect brings 
about a side effect, even if a defect occurs 
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in one of TFT TFT1 and TFT 2. The 
transparent pixel electrode ITOl is 
constituted by the 1st electric conduction 
film dl, and this 1st electric conduction 
film dl consists of a transparent electric 
conduction film (Indium-Tin-Oxide ITO : 
Nesa membrane) formed by sputtering, 
and is formed at the thickness of 
1000-2000A (this example about 1400A 
thickness). 

[0033] «source electrode SDl and drain 
electrode SD2» Each of the source 
electrode SD 1 and the drain electrode SD 
2 consists of a 2nd electric conduction 
film d2 in contact with N(+) type 
semiconductor layer dO, and a 3rd electric 
conduction film d3 formed on it. 
[0034] By (this example, about 600A of 
the 2nd electric conduction films d2 is 
formed in the thickness of 500 1000A by) 
using the chromium (Cr) film formed by 
the spatter. Since stress will become large 
if thickness is formed thickly, Cr film is 
formed in the range which does not 
exceed about 2000A thickness. Cr film 
makes good an adhesive property with 
N(+) type semiconductor layer dO, and it 
is used in order to prevent that 
aluminum of the 3rd electric conduction 
film d3 is spread in N(+) type 
semiconductor layer dO (the so-called 
barrier layer). As the 2nd electric 
conduction film d2, you may use the 
refractory-metal (Mo, Ti, Ta, W) film and 
refractory- metal silicide (MoSi2, TiSi2, 
TaSi2, WSi2) film other than Cr film. 



[0035] The 3rd electric conduction film d3 
is formed by sputtering of aluminum at 
the thickness of 3000-5000A (this 
example about 4000A). aluminum film 
has a small stress compared with Cr film, 
forming in thick thickness is possible, the 
resistance of the source electrode SD 1, 
the drain electrode SD 2, and the 
video-signal line DL is reduced, or there 
is work which ensures level difference 
riding **** resulting from the gate 
electrode GT and the 
i-type- semiconductor layer AS (step 
coverage is improved). 
[0036] the same mask after carrying out 
patterning of the 2nd electric conduction 
film d2 and the 3rd electric conduction 
film d3 by the same mask pattern - using 
- the [ or ] - N(+) type semiconductor 
layer dO is removed by using 2 electric 
conduction films d2 and the 3rd electric 
conduction film d3 as a mask That is, as 
for N(+) type semiconductor layer dO 
which remained on the 
i-type- semiconductor layer AS, portions 
other than 2nd electric conduction film d2 
and 3rd electric conduction film d3 are 
removed by the self aryne. As for N(+) 
type semiconductor layer dO, since it 
********** g go parts for all the 

thickness may be removed at this time, 
although the surface portion ********** s 
a little, the extent should just control the 
i type- semiconductor layer AS in etching 
time. 

[0037] «video- signal line DL» The 
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video -signal line DL consists of a 2nd 
electric conduction film d2 of the source 
electrode SD 1, the drain electrode SD 2, 
and this layer, and a 3rd electric 
conduction film d3. 
[0038] «protective coat PSV1» The 
protective coat PSV1 is formed on TFT 
TFT and the transparent pixel electrode 
ITOl. It is formed in order that a 
protective coat PSV1 may mainly protect 
TFT TFT from moisture etc., and high 
moreover, transparency uses a 
damp-proof good thing. The protective 
coat PS VI is formed by the silicon oxide 
film and silicon nitride film which were 
formed for example, with plasma CVD 
equipment, and is formed by about 
1 micrometer thickness. 
[0039] A protective coat PSV1 covers the 
whole matrix, as shown in drawing 2 , 
however it is formed so that it may have 
Opening OPN for every pixel. Although 
the physical relationship of a protective 
coat PSVl and the black matrix layer BM 
is the same as that of (A) of drawing 1 , 
since the swelling section of the scanning 
line GL for forming the addition capacity 
Gadd is committing shading, the point 
which has lowered the boundary line of 
the surface of the part (based on the 
swelling section) opening OPN differs 
from the example of drawing 1 . 
[0040] Drawing 21 is the plan showing 
other examples of this invention which 
changed the physical relationship of the 
shading film BM and a protective coat 



PSVl, and a different point from the 
example of drawing 2 is a point that all 
the boundary lines of the opening OPN of 
a protective coat PSVl are arranged on 
the outside of the opening boundary line 
of the shading film BM. In the example of 
drawing 2 , since the size of the opening 
OPN of a protective coat PSVl is made 
into necessary minimum, it is 
advantageous in respect of a numerical 
aperture from the point of a doubling 
margin with other layers, and there is a 
merit that the doubling margin of the 
lower substrate SUB 1 and the upper 
substrate SUB 2 is loose, in the example 
of drawing 21 . 

[0041] The portion in which it is formed 
so that the whole matrix section AR may 
be surrounded, and a periphery is 
removed so that the external 
end-connection children DTM and GTM 
may be exposed, and a protective coat 
PSVl connects the common electrode 
COM by the side of [ SUB / 2 ] an upper 
substrate to the drawer wiring INT for 
external end-connection child connection 
of the bottom substrate SUB 1 with the 
silver paste AGP as shown in drawing 7 
is also removed. About the thickness 
relation between a protective coat PSVl 
and the gate insulator layer GI, the 
former considers a protective effect, and 
is thickened, and the latter is made thin 
in the mutual conductance gm of a 
transistor. Therefore, as shown in 
drawing 7 , the high protective coat PSVl 
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of a protective effect is formed more 
greatly than the gate insulator layer GI 
so that a periphery may also be protected 
[ the largest possible range ]. 
[0042] «shading film BM» The shading 
film BM is formed in the up transparent 
glass- substrate SUB2 side so that an 
extraneous light or back light light may 
not carry out incidence to the 
itypesemiconductor layer AS. As for the 
border line of the polygon which the 
shading film BM shown in drawing 2 
closed, the inside shows opening in which 
the shading film BM is not formed. The 
shading film BM is formed by for example, 
the aluminum film with the high cover 
nature to light, the chromium film, etc., 
and a chromium film is formed in the 
thickness of about 1300Aby sputtering in 
this example. 

[0043] The i-type- semiconductor layer AS 
of TFT TFT1 and TFT2 is made 
sandwiches by the shading film BM 
which exists up and down, and the gate 
electrode GT of size ****, and the 
external natural light and external back 
light light stop therefore, hitting. The 
shading film BM is formed in the 
circumference of each pixel in the shape 
of a grid (the so-called black matrix), and 
the 1 pixel effective viewing area is 
divided with this grid. Therefore, the 
profile of each pixel carries out clearly 
with the shading film BM, and contrast 
improves. That is, the shading film BM 
has two functions of shading to the 



i-type-semiconductor layer AS, and a 
black matrix. 

[0044] Since the edge portion by the side 
of the origin of the direction of rubbing of 
the transparent pixel electrode ITOl 
( drawing 2 lower right portion) is also 
shaded with the shading film BM, though 
a domain occurs into the 
above-mentioned portion, since a domain 
cannot be seen, a display property does 
not deteriorate. 

[0045] The shading film BM is formed 
also in a periphery in the shape of a 
frame, as shown in drawing 6 , and the 
pattern is continuously formed with the 
pattern of the matrix section shown in 
drawing 2 which prepared two or more 
openings in the shape of a dot. It has 
prevented leakage light, such as the 
reflected light which is extended on the 
outside of the seal section SL and 
originates in mounting machines, such as 
a personal computer, as the shading film 
BM of a periphery is shown in drawing 6 - 
drawing 9 , entering into the matrix 
section. On the other hand, rather than 
the edge of a substrate SUB 2, this 
shading film BM is stopped inside about 
about 0.3- 1.0mm, avoids the cutting field 
of a substrate SUB 2, and is formed. 
[0046] «light-filter FIL» A light filter 
FIL is formed in the position which 
counters a pixel in the shape of a stripe 
by the repeat of red, green, and blue. A 
light filter FIL is formed in size **** so 
that all the transparent pixel electrodes 
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ITOl may be covered, and the shading 
film BM is formed inside the periphery 
section of the transparent pixel electrode 
ITOl so that it may lap with the edge 
portions of a light filter FIL and the 
transparent pixel electrode ITOl. 
[0047] A light filter FIL can be formed as 
follows. First, bathochromic group 
material, such as an acrylic resin, is 
formed in the front face of up transparent 
glass* substrate SUB2, and 
photolithography technology removes 
bathochromic group material other than 
a red filter formation field. Then, 
bathochromic group material is dyed with 
a red color, fixing processing is performed, 
and the red filter R is formed. The green 
filter G and the blue filter B are formed 
one by one by giving the same process to 
the next. 

[0048] «protective coat PSV2» The 
protective coat PSV2 is formed in order to 
prevent that the color of a light filter FIL 
leaks to liquid crystal LC. The protective 
coat PSV2 is formed with transparent 
resin material, such as acrylic resin and 
an epoxy resin. 

[0049] « ■ common transparent pixel 
electrode IT02» - the common 
transparent pixel electrode IT02 
counters the transparent pixel electrode 
ITOl prepared in the lower transparent 
glass substrate SUB1 side for every pixel, 
and the optical state of liquid crystal LC 
answers the potential difference between 
each pixel electrode ITOl and the 



common transparent pixel electrode IT02 
(electric field), and changes It is 
constituted so that the common voltage 
Vcom may be impressed to this common 
transparent pixel electrode IT02. What is 
necessary is just to impress alternating 
voltage to reduce the supply voltage of 
the integrated circuit used in a 
video -signal drive circuit in an 
abbreviation half, although the common 
voltage Vcom is set as the middle 
direct-current potential of the driver 
voltage Vdmin of the minimum level and 
the driver voltage Vdmax of the 
maximum level which are impressed to 
the video- signal line DL in this example. 
In addition, refer to drawing 6 and 
drawing 7 for the flat- surface 
configuration of the common transparent 
pixel electrode IT02. 
[0050] Structure» of «retention volume 
element Cadd In the edge connected with 
TFT TFT, and the edge of an opposite side, 
the transparent pixel electrode ITO 1 is 
formed so that it may lap with the next 
scanning signal line GL. This 
superposition constitutes the retention 
volume element (electrostatic 
capacitative element) Cadd which uses 
the transparent pixel electrode ITOl as 
one electrode PL 2, and uses the next 
scanning signal line GL as the electrode 
PL 1 of another side so that clearly also 
from drawing 4 . The dielectric film of 
this retention volume element Cadd 
consists of an insulator layer GI used as a 
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gate insulator layer of TFT TFT, and an 
oxide film on anode AOF. ; 
[0051] The retention volume element 
Cadd is formed in the portion which 
expanded the width of face of the 2nd 
electric conduction film g2 of the 
scanning signal line GL. In addition, the 
2nd electric conduction film g2 of the 
portion which intersects the video-signal 
line DL is made thin in order to make 
small probability of a short circuit with 
the video-signal line DL. 
[0052] The defect is compensated by the 
island field which was formed so that the 
level difference might be straddled and 
which reached 2nd electric conduction 
film d2 and consisted of 3rd electric 
conduction films d3 even if the 
transparent pixel electrode ITOl is 
disconnected in the level difference 
section of the electrode PL 1 of the 
retention volume element Cadd. 
[0053] «gate- terminal section» 
Drawing 10 is drawing showing the 
connection structure from. the scanning 
signal line GL of a display matrix to the 
external end connection child GTM, (A) is 
a flat surface and (B) shows the cross 
section in the B-B cutting plane line of 
(A). In addition, this drawing 
corresponded near the drawing 7 lower 
part, and the portion of slanting wiring 
was expressed with the shape of a 
facilities-like straight line. 
[0054] the mask pattern for photographic 
processing in AO - in other words, it is 



the photoresist pattern of alternative 
anodic oxidation Therefore, this 
photoresist is removed after anodic 
oxidation, and although the pattern AO 
shown in drawing does not remain as a 
finished product, since an oxide film AOF 
is alternatively formed in the gate wiring 
GL as shown in a cross section, the locus 
remains. In a plan, they are the field 
which covers left-hand side by the resist 
on the basis of the boundary line AO of a 
photoresist, and does not carry out anodic 
oxidation, and the field by which 
right-hand side is exposed from a resist 
and anodic oxidation is carried out. In the 
AL layer g2 by which anodic oxidation 
was carried out, the 20oxide aluminum3 
film AOF is formed in a front face, and, as 
for a downward current carrying part, 
volume decreases. Of course, anodic 
oxidation sets up suitable time, voltage, 
etc. and is performed so that the current 
carrying part may remain. A mask 
pattern AO does not intersect the 
scanning line GL in a single straight line, 
but bends in the shape of a crank, and is 
made to cross. 

[0055] Although the hatch is given in 
order to make intelligible the AL layer g2 
in drawing, patterning of the field by 
which anodization is not carried out is 
carried out to the shape of a comb. Since 
whiskers will occur on a front face if this 
has the wide width of face of aluminum 
layer, 1 one width of face is an aim which 
presses down the sacrifice of the 
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probability of an open circuit, or 
conductivity to minimum, preventing 
generating of whiskers by narrowing and 
considering as the composition which 
bundled them to two or more parallel. 
Therefore, in this example, the portion 
equivalent to the origin of a comb is also 
shifted along with Mask AO. 
[0056] With the high Cr layer gl of 
******-proof with a sufficient oxidization 
silicon SIO layer and a sufficient 
adhesive property, a gate terminal GTM 
protects the front face further from 
aluminum etc., and is constituted by the 
pixel electrode ITOl and the transparent 
conductive layer dl of this level (this 
layer, simultaneous formation). In 
addition, the conductive layers d2 and d3 
formed in the gate insulator layer GI top 
and its lateral portion remain owing to 
the pinhole etc. as a result to which a 
conductive layer g2 and gl had covered 
the field by the photoresist so that it 
might not ********** together at the time 
of a conductive layer d3 or etching of d2. 
Moreover, the ITO layer dl which 
overcame the gate insulator layer GI and 
was extended rightward takes the same 
measures still more thoroughgoing. 
[0057] The protective coat PSV1 is also 
formed on the right of the boundary line 
on the right of the boundary line, the gate 
insulator layer GI exposes from them the 
terminal area GTM located in a left end, 
and the electric contact to an external 
circuit has come to be able to do it in a 



plan. Drawing, although only one pair of 
the gate line GL and a gate terminal is 
shown, as such [ in practice ] a pair shows 
drawing 7 , two or more are put in order 
up and down, a terminal block Tg 
( drawing 6 , drawing 7 ) is constituted, 
and in manufacture process, the left end 
of a gate terminal is extended across the 
cutting field CT 1 of a substrate, and is 
short-circuited with Wiping SHg. Such a 
short circuit line SHg in manufacture 
process is useful to the 
electrostatic-discharge prevention at the 
time of the electric supply at the time of 
anodization, and rubbing of the 
orientation film ORI 1 etc . 
[0058] «drain terminal DTM» 
Drawing 11 is drawing showing 
connection from the video signal line DL 
to the external end -connection child DTM, 
(A) shows the flat surface and (B) shows 
the cross section in the B-B cutting plane 
line of (A). In addition, this drawing 
corresponds near the drawing 7 upper 
right, and although the sense of a 
drawing is changed for convenience, the 
direction of a right end corresponds to the 
upper -limit section (or soffit section) of a 
substrate SUB 1. 

[0059] Although TSTd is an inspection 
terminal and an external circuit is not 
connected here, width of face has 
extended from the wiring section so that 
a probe needle etc. can be contacted. 
Similarly, width of face has extended 
from the wiring section so that the drain 
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terminal DTM can perform connection 
with an external circuit. Although 
termination is carried out without 
arriving at the edge of a substrate SUB 1 
as the inspection terminal TSTd and the 
external connection drain terminal DTM 
are alternately arranged alternately with 
plurality in the vertical direction and the 
inspection terminal TSTd is shown in 
drawing As shown in dra wing 7 , the 
drain terminal DTM constitutes a 
terminal block Td (subscript 
abbreviation), and is further extended 
exceeding the cutting plane line CT 1 of a 
substrate SUB 1, and as for the inside of 
manufacture process, the all connect too 
hastily with Wiring SHd mutually for 
electrostatic-discharge prevention. A 
drain end-connection child is connected to 
an opposite side on both sides of the 
matrix of the video-signal line DL by 
which the inspection terminal TSTd 
exists, and an inspection terminal is 
connected to an opposite side on both 
sides of the matrix of the video-signal line 
DL by which the drain end connection 
child DTM exists conversely. 
[0060] The drain end-connection child 
DTM is formed by the same reason as the 
gate terminal GTM mentioned above by 
two-layer [ of the Cr layer gl and the ITO 
layer dl ], and is connected with the 
video -signal line DL in the portion which 
removed the gate insulator layer GL The 
semiconductor layer AS formed on the 
edge of the gate insulator layer GI is for 



★★********i n g edge of the gate 
insulator layer GI in the shape of a taper. 
On Terminal DTM, in order to make 
connection with an external circuit, it is 
removed not to mention the protective 
coat PS VI. Although AO is the anodic 
oxidation mask mentioned above, the 
boundary line is formed so that matrix 
****** may be surrounded greatly, and 
left-hand side is covered with a mask 
from the boundary line drawing, since a 
layer g2 does not exist in the portion 
which is not covered in this drawing, this 
pattern is not directly related. 
[0061] Although the drawer wiring from 
the matrix section to the drain terminal 
area DTM has structure by which the 
laminating was carried out [ to ] as are 
shown also in the (C) section of drawing 
8 , and the layers d2 and d3 of the level 
same immediately on the layers dl and 
gl of the same level as the drain terminal 
area DTM as the video-signal line DL are 
the seal patterns SL This is an aim which 
protects the aluminum layer d3 which 
presses down the probability of an open 
circuit to the minimum, and is easy to 
**** jj. ag much as possible by the 
protective coat PSVl or the seal pattern 
SL. 

[0062] «display whole equal circuit» 
The schematics of the equal circuit and 
circumference circuit of the display 
matrix section are shown in drawing 12 . 
Although this drawing is a circuit 
diagram, it is drawn corresponding to 
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actual geometry. AR is the matrix array 
which arranged two or more pixels in the 
shape of-dimensional [2], 
[0063] Among drawing, X means the 
video- signal line DL and Subscripts G, B, 
and R are added corresponding to green, 
blue, and the red pixel, respectively. Y 
means the scanning signal line GL and 
subscripts 1, 2, and 3, --, end are added 
according to the sequence of scanning 
timing. 

[0064] The video signal line X (subscript 
abbreviation) is connected to the top (or 
odd number) video -signal drive circuit 
helium and the bottom (or even number) 
video-signal drive circuit Ho by turns. 
[0065] The scanning signal line Y 
(subscript abbreviation) is connected to 
the vertical- scanning circuit V. 
[0066] SUP is a circuit including the 
circuit which exchanges for the 
information for TFT liquid crystal 
displays the information for CRT 
(cathode-ray tube) from the power circuit 
and host (host processor) for obtaining 
the stable voltage source which plurality 
pressured partially from one voltage 
source. 

[0067] Work» of «retention volume 
element Cadd When TFT TFT switches, 
the retention volume element Cadd 
works so that the influence of gate 
potential change delta Vg to the middle 
point potential (pixel electrode potential) 
Vic may be reduced. It is as follows when 
this situation is expressed with a formula. 



[0068] 

delta Vlc={Cgs/(Cgs+Cadd+Cpix)} 
xdeltaVg -- here, as for the capacity and 
delta Vic which are formed between the 
transparent pixel electrode ITOl (PIX) 
and the common transparent pixel 
electrode IT02 (COM), the parasitic 
capacitance by which Cgs is formed 
between the gate electrode GT of TFT 
TFT and the source electrode SD 1, and 
Cpix express a changed part of the pixel 
electrode potential by delta Vg Although 
this change part delta Vic causes a dc 
component which joins liquid crystal LC, 
the more it enlarges retention volume 
Cadd, the more the value can be made 
small. Moreover, the retention volume 
element Cadd also has the operation 
which lengthens a charging time value, 
and accumulates the image information 
after TFT TFT turns off for a long time. 
Reduction of the dc component impressed 
to liquid crystal LC can improve the life 
of liquid crystal LC, and can reduce the 
so-called seizure by which a front picture 
remains at the time of the change of a 
liquid crystal display screen. 
[0069] As mentioned above, overlap area 
of the gate electrode GT with the part, 
the source electrode SD 1, and the drain 
electrode SD 2 which are enlarged 
increases so that the 
i-type-semiconductor layer AS may be 
covered completely, therefore a parasitic 
capacitance Cgs becomes large, and the 
opposite effect of becoming easy to be 
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influenced of the gate (scan) signal Vg 
produces the middle point potential Vic. 
However, this demerit is also cancelable 
by forming the retention volume element 
Cadd. 

[0070] The retention volume of the 
retention volume element Cadd is set as 
the value about eight to 32 times (8 and 
Cgs<Cadd<32, Cgs) from the write-in 
property of a pixel to four to 8 times (4, 
Cpix<Cadd<8, and Cpix), and a parasitic 
capacitance Cgs to the liquid crystal 
capacity Cpix. 

[0071] The scanning signal line GL (Y0) 
of the first rank used only as a retention 
volume electrode line is made into the 
same potential as the common 
transparent pixel electrode IT02 (Vcom). 
In the example of drawing 7 , the 
scanning signal line of the first rank is 
connected with the common electrode 
COM too hastily through a terminal GT 0, 
a leader line INT, a terminal DT 0, and 
external wiring. Or you may connect the 
retention volume electrode line Y0 of the 
first rank so that it may connect with the 
scanning signal line Yend of the last stage 
at direct-current potential points other 
than connection and Vcom (alternating 
current grounding point) or the scanning 
pulse Y0 may be received in one excess 
from the vertical- scanning circuit V 
[0072] «manufacture method» Below, 
the manufacture method by the side of 
the substrate SUB 1 of the liquid crystal 
display mentioned above is explained 



with reference to drawing 13 - drawing 
15 . In addition, in this drawing, a central 
character is the abbreviated name of a 
process name, and the pixel portion 
which shows left-hand side to drawing 3 , 
and right-hand side show the flow of 
processing seen in the cross- section 
configuration near [ which is shown in 
drawing 10 ] a gate terminal. Except for 
Process D, Process A - Process I are what 
was classified corresponding to each 
photographic processing, and show the 
stage which processing after 
photographic processing finished any 
cross section of each process, and 
removed the photoresist. In addition, in 
this explanation, photographic processing 
shall show a series of work until it 
develops it through the selection 
exposure which used the mask from the 
application of a photoresist, and avoids 
explanation of recurrence. It explains 
according to the process classified below. 
[0073] After forming the silicon-oxide film 
SIO in both sides of lower transparent 
glass- substrate SUB1 which consists of a 
process A and drawing 137059 glass 
(tradename) by DIP processing, 500 
degrees C and BEKU for 60 minutes are 
performed. On lower transparent 
glass- substrate SUB1, thickness forms 
the 1st electric conduction film gl which 
consists of chromium which is 1100A by 
sputtering, and ********** s the 1st 
electric conduction film gl alternatively 
with the 2nd cerium ammonium solution 
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of a nitric acid as an etching reagent after 
photographic processing. The anodic 
oxidation pad (not shown) connected to 
the bus line SHd which short-circuits the 
anodic oxidation bus line SHg and the 
drain terminal DTM which connect 
gate-terminal GTM, the drain terminal 
DTM, and a gate terminal GTM by it, and 
the anodic oxidation bus line SHg is 
formed. 

[0074] Process B and the drawing 13 
thickness form the 2nd electric 
conduction film g2 which consists of 
aluminumPd, aluminum-Si, 
aluminum Si Ti, aluminum -Si-Cu, etc. 
which are 2800A by sputtering. The 2nd 
electric conduction film g2 is 
alternatively ********** e d after 
photographic processing with the 
mixed-acid liquid of a phosphoric acid, a 
nitric acid, and a glacial acetic acid. 
[0075] A substrate SUB 1 is immersed 
into the anodic oxidation liquid which 
consists of liquid which diluted with 
ethylene glycol liquid to 1:9 the solution 
which adjusted the tartaric acid to PH 
6.25**0.05 by ammonia 3% after Process 
C and drawing 13 photographic 
processing (after the anodic oxidation 
mask AO formation mentioned above), 
and it adjusts so that the Chemicals 
current density may become 0.5 mA/cm2 
(constant-current Chemicals). Next, 
anodic oxidation is performed until it 
amounts to formation voltage 125V 
[ required to obtain 20aluminum3 



predetermined thickness ]. It is desirable 
to hold in this state after that for several 
10 minutes (constant-voltage Chemicals). 
This is important, when obtaining 
20aluminum3 uniform film. It carries out 
anodic oxidation of the electric conduction 
film g2 3 and the oxide film on anode AOF 
whose thickness is 1800A is formed of it 
on the scanning signal line GL, the gate 
electrode GT, and an electrode PL 1. 
[0076] After introducing ammonia gas, 
silane gas, and nitrogen gas into Process 
D and drawing 14 plasma CVD 
equipment, preparing the nitriding Si 
film whose thickness is 2000 A, 
introducing silane gas and hydrogen gas 
into plasma CVD equipment and 
preparing the i type amorphous Si film 
whose thickness is 2000A, hydrogen gas 
and phosphine gas are introduced into 
plasma CVD equipment, and the N(+) 
type amorphous Si film whose thickness 
is 300A is prepared. 
[0077] The island of the 
i- type -semiconductor layer AS is formed . 
after Process E and drawing 14 
photographic processing by **********i n g 
alternatively an N(+) type amorphous Si 
film and an i type amorphous Si film as 
dry etching gas using SF6 and CC14. 
[0078] SF6 is used as dry etching gas 
after Process F and drawing 14 
photographic processing, and a nitriding 
Si film is **********ed alternatively. 
[0079] Process G and the drawing 15 
thickness form the 1st electric conduction 
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film dl which consists of an ITO film 
which is 1400Aby sputtering. The best 
layer and the transparent pixel electrode 
IT01 of gate -terminal GTM and the drain 
terminal DTM are formed after 
photographic processing by **********i n g 
the 1st electric conduction film dl 
alternatively with the mixed-acid liquid 
of a hydrochloric acid and a nitric acid as 
an etching reagent. 

[0080] The 2nd electric conduction film 
d2 which consists of Cr Process H and 
whose drawing 15 thickness are 600A is 
formed by sputtering, and the 3rd electric 
conduction film d3 which consists of 
aluminumPd, aluminum-Si, 
aluminum Si Ti, aluminum Si Cu, etc. 
whose thickness is 4000A further is 
formed by sputtering. The 3rd electric 
conduction film d3 is ********** e d with 
the same liquid as Process B after 
photographic processing, the 2nd electric 
conduction film d2 is ********** e d with 
the same liquid as Process A, and the 
video- signal line DL, the source electrode 
SD 1, and the drain electrode SD 2 are 
formed. N(+) type semiconductor layer dO 
between the source and a drain is 
alternatively removed by introducing 
CC14 and SF6 into a dry etching system, 
and next, **********i n g an N(+) type 
amorphous Si film. 
[0081] Ammonia gas, silane gas, and 
nitrogen gas are introduced into Process I 
and drawing 15 plasma CVD equipment, 
and the nitriding Si film whose thickness 



is 1 micrometer is prepared. A protective 
coat PS VI is formed after photographic 
processing by **********ing a nitriding 
Si film alternatively with the 
photo-etching technology which used SF6 
as dry etching gas. 
[0082] «liquid crystal display whole 
module composition» Drawing 16 is the 
decomposition perspective diagram 
showing each component part of the 
liquid crystal display module MDL. 
[0083] the shielding case (metal frame) of 
the shape of a frame to which SHD 
changes from a metal plate, and LCW - 
each part material is accumulated due to 
the arrangement upper and lower sides 
as a back light and BLS are bottom cases 
and indicate a back light base material 
and LCA to be to drawing, and, as for the 
display window and PNL, Module MDL is 
assembled [ an intermediate frame and 
BL ] for an optical diffusion board and 
MFR, as for a liquid crystal display panel 
and SPB 

[0084] The whole is fixed by the presser 
foot stitch tongue CL and Hook FK by 
which Module MDL was formed in the 
shielding case SHD. 
[0085] Intermediate frame MFR is 
formed in the shape of a frame so that 
opening corresponding to a display 
window LCW may be prepared, and the 
irregularity according to the 
configuration and thickness of the 
diffusion board SPB, the back light base 
material BLS, and various passive circuit 
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elements and opening for thermolysis are 
prepared in the frame portion. 
[0086] The bottom case LCA serves also 
as the reflector of back light light, and 
corresponding to the fluorescence pipe BL, 
the reflective mountain RM is formed so 
that efficient reflection can be performed. 
[0087] The «display panel PNL and 
drive circuit board PCB1» Drawing 17 
is the plan showing the state where the 
video -signal drive circuits helium and Ho 
and the vertical- scanning circuit V were 
connected to the display panel PNL 
shown in drawing 5 etc. 
[0088] CHI is a drive IC chip (for three 
lower pieces, every six of the drive IC chip 
by the side of a vertical- scanning circuit 
and right and left are a drive IC chip by 
the side of a video signal drive circuit) 
which makes a display panel PNL drive. 
The tape career package in which the IC 
chip CHI for a drive was mounted by the 
tape-automated-bonding method (TAB) 
so that TCP might be later mentioned by 
drawing 18 and drawing 19 , and PCB1 
are the drive circuit boards in which 
Above TCP, Capacitor CDS, etc. were 
mounted, and are divided into three. FGP 
is a frame grand pad and the fragment 
FG of the shape of a spring cut deeply 
and prepared in the shielding case SHD 
is soldered. FC is a flat cable which 
connects electrically the lower drive 
circuit board PCB 1, the left-hand side 
drive circuit board PCB 1, and the lower 
drive circuit board PCB 1 and the 



right-hand side drive circuit board PCB 1. 
As shown in drawing as a flat cable FC, 
what sandwiched and supported two or 
more lead wire (what gave Sn plating to 
the material of phosphor bronze) in 
stripe -like a polyethylene layer and a 
polyvinyl alcohol layer is used. 
[0089] Connection structure» of «TCP 
Drawing 18 is drawing showing the 
cross* section structure of the tape career 
package TCP which constitutes the 
scanning signal drive circuit V and the 
video- signal drive circuits helium and Ho 
where the integrated circuit chip CHI 
was carried in the flexible wiring 
substrate, and drawing 19 is the 
important section cross section showing 
the state where it was connected to the 
terminal DTM for picture signal 
circuitries by this example of a liquid 
crystal display panel, 
[0090] In this drawing, TTB(s) are the 
input terminal and the wiring section of 
an integrated circuit CHI, and TTM(s) 
are the output terminal and the wiring 
section of an integrated circuit CHI, for 
example, it consists of Cu, and the 
bonding pad PAD of an integrated circuit 
CHI is connected to the point 
(common-name inner lead) of each inside 
by the so-called face down bonding 
method. The point (common-name outer 
lead) of the outside of Terminals TTB and 
TTM corresponds to the input and output 
of the semiconductor integrated circuit 
chip CHI, respectively, and soldering etc. 
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connects with a CRT/TFT conversion 
circuit and a power circuit SUP, and it is 
connected to the liquid crystal display 
panel PNL by the anisotropy electric 
conduction film ACE Package TCP is 
connected to the panel so that the point 
may cover the protective coat PSV1 which 
exposed the end-connection child DTM by 
the side of Panel PNL, therefore since the 
external end-connection child DTM 
(GTM) is covered by at least the 
protective coat PSV1 or one side of 
Package TCP, he becomes strong to ****. 
[0091] BFl is a base film which consists 
of a polyimide etc., and SRS is a 
solder-resist film for carrying out a mask 
so that the place where solder is excessive 
may not be reached in the case of 
soldering. The crevice between the 
vertical glass substrates of the outside of 
the seal pattern SL is protected by the 
epoxy resin EPX after washing etc,, it 
fills up with silicone resin SIL further 
between Package TCP and the top 
substrate SUB 2, and protection is 
multiplexed. 

[0092] «drive circuit board PCB2» The 
drive circuit board PCB 2 of the liquid 
crystal display section LCD held and 
contained is carrying out L typeface, as 
shown in drawing 31, and electronic parts, 
such as IC, a capacitor, and resistance, 
are carried in intermediate -frame MFR. 
The circuit SUP including the power 
circuit for obtaining the stable voltage 
source which plurality pressured 



partially from one voltage source, and the 
circuit which changes the information for 
CRT (cathode -ray tube) from a host (host 
processor) into the information for TFT 
liquid crystal displays is carried in this 
drive circuit board PCB 2. C J is a 
connector connection to which the 
connector which is connected with the 
exterior, and which is not illustrated is 
connected. The drive circuit board PCB 2 
and the inverter circuit board PCB 3 are 
electrically connected through the 
connector hole established in 
intermediate frame MFR with the back 
light cable. 

[0093] The flat cable FC which the drive 
circuit board PCB 1 and the drive circuit 
board PCB 2 can bend connects 
electrically. At the time of an assembly, by 
bending 180 degrees of flat cables FC, the 
drive circuit board PCB 2 is put on the 
background of the drive circuit board 
PCB 1, and fits into the predetermined 
crevice of intermediate-frame MFR. 
[0094] 

[Effect of the Invention] The liquid 
crystal display which can perform a 
low-battery drive can be offered without 
dropping contrast, since the level 
difference section of the hollow OPN of 
the protective coat PSV1 which serves as 
a shadow of the direction RUB of rubbing 
at least is arranged outside opening 
boundary lines, such as the shading film 
BM, according to the example of this 
invention, and the orientation poor 
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section HAT is hidden by the shading film 
BM. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll It is a plan for 
understanding the focus of this invention. 
[Drawing 2] It is the important section 
plan showing 1 pixel and its 
circumference of the liquid crystal display 
section of the electrochromatic display 
display of the active matrix method with 
which this invention is applied. 
[Drawing 31 It is the cross section 
showing 1 pixel in three to 3 cutting 
plane line of drawing 2 , and its 
circumference. 

[Drawing 4] It is the cross section of the 
addition capacity Cadd in four to 4 
cutting plane line of drawing 2 . 
[Drawing 5] It is a plan for explaining the 
composition of the matrix periphery of a 
display panel. 

[Drawing 61 It is a panel plan for 
exaggerating the periphery of drawing 5 
a little and explaining it still more 
concretely. 

iDrawing 7] It is the expansion plan of 
the corner of the display panel containing 
the electrical installation section of a 
vertical substrate. 

[Drawing 8] It is the cross section 
showing the pixel section of a matrix in 
the center and showing near a panel 
angle and near a video- signal terminal 



area on both sides. 

[Drawing 9] It is the cross section 
showing a part for the panel marginal 
part which there does not have no 
scanning signal terminal in left-hand side, 
and does not have an external 
end -connection child in right-hand side. 
[Drawing 101 It is drawing of a flat 
surface and a cross section showing the 
connection neighborhood of a gate 
terminal GTM and the gate wiring GL. 
[Drawing 111 It is drawing of a flat 
surface and a cross section showing near 
the connection of the drain terminal DTM 
and the video-signal line DL. 
[Drawing 121 It is a circuit diagram 
including the matrix section and the 
circumference of the electrochromatic 
display display of an active matrix 
method. 

[Drawing 13 1 It is the flow chart of the 
cross section of the pixel section and the 
gate -terminal section which shows the 
manufacturing process of process A-C by 
the side of a substrate SUB 1. 
[Drawing 141 It is the flow chart of the 
cross section of the pixel section and the 
gate -terminal section which shows the 
manufacturing process of process D-F by 
the side of a substrate SUB 1. 
[Drawing 151 It is the flow chart of the 
cross section of the pixel section and the 
gate -terminal section which shows the 
manufacturing process of process G I by 
the side of a substrate SUB 1. 
[Drawing 16] It is the decomposition 
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perspective diagram of a liquid crystal 
display module. 

[Drawing 171 It is the plan showing the 
state where the surrounding drive circuit 
was mounted on a liquid crystal display 
panel. 

[Drawing 18l The integrated circuit chip 
CHI which constitutes a drive circuit is 
drawing showing the cross- section 
structure of the tape career package TCP 
carried in the flexible wiring substrate. 
rDr awing 19l It is the important section 
cross section showing the state where the 
tape career package TCP was connected 
to the terminal DTM for picture signal 
circuitries of the liquid crystal display 
panel PNL. 

[Drawing 201 It is the plan showing the 
connection state of the circumference 
drive circuit board PCB 1 (the upper 
surface can be seen) and the power circuit 
circuit board PCB 2 (an inferior surface of 
tongue can be seen). 

[Drawing 2l1 It is the plan showing other 
examples of this invention. 
[Description of Notations] 
OPN -■ Pixel section opening of a 
protective coat PSVl, HAT .-■ Orientation 
poor section 

SUB [ - Video- signal line ] - A 
transparent glass substrate, GL -- A 
scanning signal line, DL 
GI -- An insulator layer, GT - A gate 
electrode, AS--i type half -conductor layer 
SD [ -- Shading film ] - A source electrode 
or a drain electrode, PSV - A protective 



coat, BM 

LC [ - Transparent pixel electrode ] - 

Liquid crystal, TFT - TFT, ITO 

g, d [ -- Oxide film on anode ] - An electric 

conduction film, Cadd - A retention 

volume element, AOF 

AO [ - Drain terminal ] - An anodic 

oxidation mask, GTM - A gate terminal, 

DTM 

SHD [ - An optical diffusion board MFR / 
- An intermediate frame, BL / - A back 
light, BLS / - A back light base material, 
LCA / -- A bottom case, RM / - Back light 
light reflex mountain (above subscript 
ellipsis), ] -- A shielding case, PNL A 
liquid crystal display panel, SPB 
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[00 0 1] 
[0 0 0 2] 

5BS> (r^-^ it l.o) £2vci>6to-c\ tifftmmW) 
M^IfflLXV^, l*;b*£SMfi^ h y fxJjJtklt 

(TFT) jfiS&So 
[0 0 0 3] fc*3, »K h 7 VS^** Steffi LfcT*^ 

63-309921 ^* J ?», rjCfifllfifcSrSffl Lfcl 
2. 5S7^r^/ - h y * *^tt3 7—WL&rf 4 *7 
I^^TJ s 0gxU^Fu^^^, H193—210. 1986^12 

[0 0 0 4] 7^T>r^--7h!)^^**?)«S 

t*m^Jjt>*&<. li*«ffiS(wKs/ htti-HlRSrKtt* 
[0 0 0 5] 

h y ^*jBa s Rtf-e>*i£r k&&\t^K mi<D (b) 

*W*J;5fc:> (SKK^BBpffloPN^^^y^^ h y ^ 
* S B M co F** flj t d £ "t » co J: 5 * R9JB ^ ± C -5 C <h £ 

v 1 0>aK*8Ro p Nw*3a^e>Tiat-dMfco«isfflds 

[0 0 0 6 ] *3SMW— ooogfttS, ^yhr^h^g 
V Jitt-T -5 C k 5 0 



(2), W6-2 6 5 9 34 

2 

[0 0 0 7] ##W<Z>tee0 g Wtt. ffi«fflB«n?£ 5« 

[0008] #«soi^ittfj:, mQ^<D^^m^m 

[0 0 0 9] 

[WB«:*»i-Sfcftro*a] Hl<D (A) fc«-*M;5 
10 [o o l o] 
[00 1 1] 

[0012] iTtrjzf • ^ h y 

ft. -t^*'f5igUC0KMtt«BSi-S o ■ 
[0 0 13] «^ h y ^^SFI5^a^» Bl2fiCOaiM!0S 

ii$ti57^r^ - h y 

[0 0 14] B|2{c:*-rj; 5 #pf*fiB»-f-S 2* 
co^Sfs^ (y- h«-&i»^3rc«*5pfB-S-j^) GL 

[ 0 0 1 5 ] Hi 3 tc^-Ti: 5 %£J§ L C SrStp^.L 
TTMi^7^Ste S U B 1 fllfcte»j« h 7 
40 TFT*3 J:t^aMiif*«« I TO 1 tm&Zfl. ±^ 

[0016] ±«SW#7 ^Sfi S U B 2 (Ortfl 
LCffl) 0*BBI-«. MBM, 

L, *iiaMMaie« I T0 2 (CO 

M) *5<fct^±«fBE|BlI«OR I 2t>mWSMl,XWlfttDix 
50 t^So 



3 

[0017] ((^hv? xmm<Dm.m 0 5 n±Te># 

7*St£SUBl, SUB2^rftfI/T/^^PNLW 

-^hu^* (ar) mm^m&^mz. m6&*:<vmm 
mx%>z> 0 msnm3^mm^^^ ut, iem 

fl^IftlUK^M £ ti 6 -< # ^fflSBMKSS^ D T Mttifi 
<0»rffiS:*Hia"Cfc5o IrJ«(cBI9«. feflltCjfeaElHliS 

[0 0 18] ctO/^y^SiS'Ctt, /hSv^^TX-cfc 
4^w^>f ^SrEIBSt-iJDXLX^tj^WL. A#^1M 

<7>T\ 05. H6<7?pfBli:t>JiTStRSUB 1, SUB 

Soei»rfl(rcojB:S:, CT1 tCT2|«tifnSfiSU 
Bl, SUB 2 0«Wi"^#flE«S:^i\ V^TtLCO^-^ 

t>, ^ttHB-ctt^ffSMWH^WTg, Td (**:■» 

-T5 J: 5 Sc_bfflStSSUB 2<a*S SasTflOXtRSUB 

p (g)i8. 019) a>wk\zm»ttt*>x&ttrtit 

L^DTM, GTMSr-&fc»^5fc«)"C&-5o 
[0 0 19] 8W#7^SSSUB1, SUB2 0H(r 

— * httAGPCJ:oTT9iaW#7^SfiSUB lflj 
v*^- DTM^r HHBB&Xg-C?g/8 £ ft 5 Q 

[0020] gE^oR 11, or 1 2, mmmmmm 
1 t o 1 , ^mmmmmmm 1 t o 2 . ^ti^n^m 

OLK POL 2fifrfcft^ftTffia9!;tf7*ftESUB 



(3) «MH¥6-2 6 5 9 3 4 

4 

1. ±«SW#7^S«SUB 2^ffllJ(Z)ScB^?g^* 
ftJBIOR I 1 <t_hg|5gEft)3IIOR I 2 fcoW-C^w^ 
gORI l »T»aM*7 ^StR S U B l «l^)ftHR P 

[0021] coM^giit rnmwtfyx&m 

SUBlflJ, ±SW7^1SSUB 2«J-CSiJflJ-« 
*oJi*f**S:;fe, i/-yW^-ySL*I*ESUB2 
10 fl|K»j£U Tffla«^7^SKSUB 1 h±&MWtf 
7*S4RSUB 2 £ Srfiaa-frfrii:, V-^ttSL(^iP 
JflilNJd^ttfiLCSrftAU aAPINJ^x^dr 

»^irce>ft£„ 

[0 0 2 2] M»h7^^TFT! 0 2. 

0 3(CMt). TFT|«SUBH|(Oi*t:»L<B!fl 

[0 0 2 3] SHRh^S^^TFTW:. y—h««G 

[0024] &mm\^nmm (20) ^adKh^^^ 

^TFT 1 . TFT LTl£frt£>ft6 0 fgJgl h 7 

y^nFTK TFT 2GD-?;ft j eftte. HWMKIH 

ft. htiGT, y- ht&«RG u if (Ktt. 

intrinsic, f 11*^^^ K-Z^nTV^^V^ 
**«i/y=i^ (S i) ^^6i^i*lAS, 
xtcoy — ^SSSD 1 . K^yfSSD2S:ft 0 ft 
30 y — K^.^fi^^'t^lB^Mr^ffittirj: 

[0 0 2 5] h®*lGT» ht«GTtt*S 

ft 4Ng g l frh mmxfa tB-r s v ^ 

5 <T^:RK#«§ftT^3) o y-MSGTIJf 
Rh7^^TFTl, TFT2^Mix«« 
40 5 ^WL-CV^o «Ih7>^nFT 

1. TFT 2<D*:tlZ?tl<Dy— htSGTtt, —ft Id 

JftGHdigiHL-CJBAKS.tuTt^o ##J-Cfc£, 
SGTIt *«^)»2»«IKg 2T*?KfiK$ixTV^ 0 » 

^-r>^ (Al) Jgi^/Bi^;tx. folCfiA 1 co^H 
WtiiMA O F iSKit ^> tlX V > 
[0 0 2 6] ceoy- h««GTfc£ i ffl*#f*:BASS: 

50 i^#lASlc«^<7^7-f h«^t 



5 

[0 0 2 7] «*ffiff^GL» *aEfS#JftGLf±IB2 

fl)Hg2T«$tLXl^ 0 Ctf>*3t«^i»GL<Z)SS 
2^LmJKg 2 fct^— hlfiGTWl2fiig 2<^p|- 

3feSfS*»GL±lCt>A 1 ^»«»<tKAOF*S» 

[0 0 2 8] «^iiGI))MGI|i N SIhyy 
v^^TFTl. TFT2^^V^T, MftGTt 
^ic^ajfrji A S ^If^i^tft^y- h£jftlg£: 
UXffiffi$tt6o *ft»KG I fcty- h«ffiGT*3j:r/3fe 
3Efi*j»GL(Z5±JBtC?gfi8StL"CV^ 0 jt&jBfSG I 

J& s 31f»X. 1 2 0 0 — 2 7 0 0 AoffSd 

2oooAgg) mf&ztiz. y-hisaiG i'i* 

H3 7l^^i-J:pt^ h y ^^fflAR^flsSrHtf-fc 5 
m"f-5J:5ISfe*Sn-CV^S 0 KMftlffiG Ui^ft^G 

[0 0 2 9] (iI¥»MAS) iI*»#iAS- 

fi, #WT?W:SPtt h 7>^^TFT 1, T F T 2 <T>^z 

VX% 2 0 0-2 2 0 0A(Df$|^ C*^Jfe#jT*te, 2 

o o o Aumnmm) x*M$ti5 0 gd oti^-^ 

*=»>-*^ hfflwy ^ (P) £ K— ^UfcN-tH-)^** 
f^!) 3 y^Itfo^ T»:iI.*»#lAS^ 
#fiL N ±fl|lw»«JBd2 (d3) 

[0 0 3 0] i^»flEjBASfi3fe3Sf§-§-»GLt8Wfc 

RttfeixTV^. C<D3£^gi5(D iS*»#!ASI«g 
SP(r*3JtS3fe*f9-&i»G L £(SMfc««-lftD L t comM* 

[0031] cs KBHiafli i t o i.» mmmmmm i 

TO 1 f±m&m7FM<DW®i9M<o— *^»)*t5 0 

[0 0 3 2] 39]iirsfi«4£ I TO 1 I««h7^^ 
TFT l^y-^IiSD l*3«fcl*SPKh7i'v ? ;**T 

ft 2<Dy— xmt&SD l coW^ic:S|jttSixTv^5o - 

»^h7>^^TFTK TFT2(D5^)CO 

60T-»B^*xtffiV\, SPfflSIilTOlligl? 
MdliaoTM^ixTib^, CcD^l^mJ^dl 
fctJXA*** y >-/-e»fi8SttfeaW»W» (Indium-Tin 
-Oxide I TO : *1HB) J3*fc?i!!)* 1 0 0 0 — 200 

o aooj?^i^ (*HJfi«i"Cfi, 140 o Amm<nmm 

[0 0 3 3] jy-^tsspi, KWVfiSD 
2» y-^IiSDl, yliSD2(D^M f tl 



(4) ^^6-2 6 5 9 3 4 
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«U N( + )l*#Md 0K«tt1-5»2««Bld 2 

So 

[0 0 3 4] &2ztffi|gd 2tt^^s/^T?jej*Ufe^n 
^ (Cr) HH^JSW 5 0 0-1 0 00A^$H (* 
3»£«TW\ 6 0'0 ASS) tM^HSo Cril« 
-5 hw*a**#<ft<50re, 2 00 

( + )a*«*ld 0 troSilHttfifffcL, ^3S11 
10 d 3 (DA 1 dSN(+)M¥#ftt!d otctetfe-rec^^rK 

it-rs (v^*6^yrio) itttttfflSjiSo ^2 

Slid2il;t, C r J^tDftiliC^^^M (M o N T 
U T a , W) BSSLk&Jgv' yf>fK (M o S 
i 2 , T i S i 2 . TaSi 2 , WS i 2 ) R&JB^T-fc <fc 

[0 0 3 5] ^3WBlRd 3f*A 1 <nxs*?y#}) V^T* 

3 000-5 00oA(^S$l: (^MM&lxn, 4 00 

OASI) ffi^Stlfco A 1 mnc r JgltCfcb^T* h U 

20 tSSDl, KUM* >liSD 2*5«tt/lft«tft^*lD L 

AS(c:jBia-r«aiSlftt)iS8^S:*l8(w"r-5 {^tv?* 

[0 0 3 6] ^2^mBSd 2. $3ilid 

fc-5VM«B2»«IKd 2, S3flid 3^^ 
£ LX, N(+)I***Bd 0*s^$ttSo o£?>, 
i S¥»fttB AS±ir8otV^N(+) fttl d 0 

2 ^mim d2, $3 mmm d 3 ^<o^t^^v 

30 77>f>-CR4Sti5. :^3^, N( + )M^>»ftJf d 
<z>T% iM^afffJlAStS^F-t^affiSB^s^^^v 

[0 0 3 7] :«*«ffi^-*D L» Mf^lDLfiy- 
^tSSDh K >li S D 2 ^ ^1 Of 2 »lg 
d2, $3§tld3XM^tL-CV^ 0 

[0 0 3 8] (ffiglPSVl)) »lh7^^TF 

T^xt^mmmmmm i to uicttftaispsv 1 & 

40 l£frtib*iTt^<5 0 »aRPSVitttl:fIh7^ 
* t FT &m&mfrb»&+&1tib\zffii$ t £tix& 0 . 

lPSVilittxf^7X^cvD 3SBT«fi8 L^tcm 

[0 0 3 9] «aiB!PSVl HBl2(^i-J:5lC"r hy 

^JlBMir^ttBHtSttigia? (A) tmmxfoZtiK 
50 f+*n»*C a d dSrflgfiK"*--5fc«)W3feaEi|ftGL(75^< <b 
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[0 04 0] 021 fil«BMir§liPSV 1 <Dfa 

y>. m2<Dmmmkmtez>&n. «psvi«p 

0 p N^*iM6?5s^Ta*iBBM<73BB nassEJMftatfHM 

S V 1 P O P ^ M^iWSI- LXV^ W 

*>9" i 2 i WJxiiTSS s u b 1 1 ±SS s u 
[0 0 4 1] «»BtPSVlttBI7^i-j:5tw. ^ h 

«««j|»DTM, GTM*aia-f-5«fc5l»**tt. £ 
fcJiXffiflflSUB 2^#ii«ffiCOMS:TflJSffiSUB 

1 w^fflSJttSB^SsRfflaitHBBjtt I NTl:^-^ h A 
GP-c««i-5ffl»t»**ixxi^ 0 «PSV1 
i: hlfilURG I <o«£N«(£H LTHu 

Six, Sfflh^^^roftS^^ 20 

«»a*^iSv ^fiMBS p s v i tt«iaffi 5 tdrtfc 
v^HJcSoXftSW-SJ: 5^- hl&JKBlG I <fc t) fc* 

[0 0 4 2] ttMBM)) ±$$mwjf7xmfasuB 

2fia(dtt, ^ffl5*X«^y^7>f h3tea*i5!¥»fttBA 
SI^AI*U/j:v^J:5»3tKBM^Rtte>n-CV^5 0 HI 2 

^iK3tBlBM^^;Six*v^Blp*r^LXV^-5 0 JKafcJR 

^PAM«^j£SixT*3!9\ *ltllfi«iJ-e«^n^iK 
as*/**/* V 3 o oAMoJ?^^MJti 

[0 0 4 3] £§oT, ilh^^^TFT 1, TF 

MBMtt#iB*^»ia(-» J F-tt(Ji»fi8*ix 

^tti2J£>ixTi^ 0 «ot, ^ili^^^|qs^*|^BM 40 

«9. *3tffl[BMIi i S!*#«:JiAS^a-*-SjK3tei^7 

[00 4 4] I tf Vi/;*r|nI0>« 

*«^xo>^ (|3 2;&TSfl5» fcj«3fcBtBMl::J;o 
T«7fc£ixTl^<7>-C\ _h|S«tf*lw K^-f 

[0 0 4 5] iK5telKBMttig6lc:^-rJ:5^jai22»t-t 



WHB^- 2 6 5 9 3 4 
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T7g/*$ix"Cv^ 0 H522W(Z>3S*lBBMfiia 6 — H 9 d 
^i~<t5(-. 'V— /u$ps L^^MWtwjgS Six. /*y=i^ 
«e^SI3S«lc:jBiai-5JR»*«^»ix*^^ h y * 
(-At)5&tp(^S:B6v^v^-6 0 (til*. CtoiftjtJBtBMfiS 
SSUB2Wi<tHfiO. 3—1. 

fefeix, SffiSUB 2W«J»rfig**iB^TJgfi!i**xTVN 

So 

[0 0 4 6] ((^7- :7^;l^F I L» ^7^ — V -i^? 
F I LttBfiR^»|Rli-6ffiK(-#. igL"C 
* h^^r^J^fiRSixSa ^-^-f^F I Lfii 
WBiSllS i T o l <D$LX*m 5 £ ? l-^ct B t-JRfifc* 
ix. 1MBMH^7-7^^F I L*3«fcO«aMiffi* 
.tttiTOKOxy i^SB^ <t fift -6 J: 5 iP^Iflli I 

to i <om»s&& r> p%m\^B^fix^ 9 

[0 0 4 7] ^-^/i^F i Lte?k<n£ b 

SCtmSo £i\ ±Sl5ii^7^SKSUB2^ 
«ffi{-T^ y/i/^WJJB^SfefeSttSr^fiKU. ^^-hy 

a^b 

[0 0 4 8] (WPSV2)) «BBfiPSV2|l*7 

-yj/PfF I LW»»dS}ftftLCtc:aHx6CtSrKii: 
i--5fc«>^Kt+e,ixxv^o (ftaiID!PSV2ttfci^tf 

ixxv^o 

[0 0 4 9] «^93^ilflRS« I T O 2 » *iK8?H® 
Steffi I T O 2 fS, T»ii^7^S^SUB lftKrM 

*rir(-Ktt?>ixfcaMiiF3ll«ffi I TO 1 tc^fftu » 
4LCW**»4tt«fl#iB*«a I TO 1 £#r»89] 
©mm® I TO 2 fc<oBB^«ffiiS t-l6SLtI 

r^ii^wssimffi i to 2 tcte^vm/E 

Vcom3ftSRiSP*iX'5J:5^«fiK*n-CV^5o #H*0iJ-C 

fct. 3^^«EVcom(Stffc«fS^|&DL(^jDSiX$» 

dmaxi:0+IBii:j««tir^»^Six-6ds % ift«f9-?-«ft 

[0 0 5 0] («^««*?-CaddO«S» ^3^®^® 

iiToiii, nmh7^i?x# t ft tmmzft&ffii 
e>fcwe>^*j:5^. awir*«« i to i %-j}<nm 

gPL2i:U »t»<D3feafS*JSGLS:ffi^SffiPL 
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^**TFT<oy- hmmmt ^xmmztiztbmmG 

I fcJ:«)ii«AOFtM$titi/^o 

[0 0 5 1] (R«p«S»^Caddttjfe3fffS«-iBG L(7)» 
*XXV^6 0 

[0 0 5 2] (SfeftSaS^CaddOaSP L 1 oaia 
££^5 J; 5K^a£*tfc»2i»«fflSd 2*3J:0«fB3 

[0053] «y- h$£H^u» m i o is**^ h y ^ * 
jR»5i*^i-ia-e*>0. (a) ttspffi-c* >3 (B) 

f s^—mM^x*m\^it 0 

[0054] Aote^nwmmv)^*? >\ 

- h IEI&G L Id^SfrffilEltc^^- J: 5 KttftJR A O F ^il 
Llg 2te«Mt£*Olfcfb«JA 1 2 03iAOF«$ 

ftt>ti& 0 — VAOf**3£lftGLl;i*-- ^a: 

[0 0 5 5] U^ALlg2|^ ¥U0fi<-*-3*:«>^s> 

[0 0 5 6] y- hS^GTMISBMtSlRS I Oil tig 
A l ^J: t) fciBra*tttf>Bi^c rig l 

a. <*>aw»«/id i K*^ixti^ 0 

**3, hffiftlRG I ±RX$*:(D®mmz&!$ l istiti 
*Wf d 2Rt*d 3te, fild3^d2^x^fy^ 
B$t°y*-/v^^MSXSIIg 2^ g 1j&s— J&l^s, 
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G I *IR9iBx-X**fRHwjgfiSixfc I TOSd 

[0 0 5 7] spffiEIKteV ^X, htettlRG I tt*<0 

«JMftJ:0t>*«^ «««PSVlfc**>»JM*<fc») 
t>*fljt-»«*ixx*3?), ^iHt^ffilli-SSH^fflGTM 

5i:4ox^„ axtt, y— mrgl ty- 

— :><d^co^;^£;*xx^£^ ^Rttc^j: 5*»ds 

10 6. B7) ^flbaSH, y- hflH^feiHtt. KigifiS 
XH, Sffio«IWr€B«6CT 1 Sriffl^XffifiStbiElftSH 

SisHgwaw^ii, geffioRi.ico7 

[00 5 8] «KK ^DTM)) [El 1 1 lilMftW* 

Xfct), (A) t«r£>¥ffi«:^U (B) (A) <7)B 
■ ttifi(;i*tJSU Hffi(^rpl#ttffil:±ffi^Xfc6ds*SH* 

20 rei^s«suB i ^JiSBffl (xtiT^a) id«£-*-a 0 

[0 0 5 9] T S T d |*#«E$SH-X& tctt^ffldl 

I^TST dttBII-^-ri:*5!9StRSUB 1 co«gptc 
.#iJ5i-r6c^/ c e<^*bXV>5^, KMyWDTM 

30 fflSUB lco^Otr^CT 1 *axX3E^igftS^ SI 
* 6fr.it fc * co^x S v > UiKitl S 

Hdl^J:oXM*&$tt5 0 ^I^TSTd^#St5 

>mm^^mm^ti, fi:Kwy«^DTM^ 
[0060] Ki— r ^ittfiB^DTMjifltraufcy- h 

M^GTMtlplfiJiift-eC rig lZfct/I TOldl 
<^2JiX^£*LX*5tK y- httttStG I SH»*Lfc 
40 S^tMiDLi:M$tlX^6 0 y-hffill 
G I eo«(fBJi^»^Sixfc*»#IBASWty- htftlftK 

ipsvi«£o:^n^^xv^o AOttfflSE 

^fiij^w^ ^ x«*3ttS ds. c *oBIX«t?n*v^«^tc: 
(iJig 2^^b/^^coxcco/^->^B:^i^u 

50 [006 1] ^ hy ^^ffl^fe K^y^DTM^ 
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±^vk®Lm%-BD Ltmc u^tvcnmd 2, d3^->- 

1 Jld 3$:MiPSV 1 /W^ — >S LXX£ 

[0 0 6 2] «**ifi«±ft:*WaSIsIfl5» h y ^ * 

n<Dmm®&k*<nmm®&<ot$mm$:m r 2 t^-r „ 

XlS^X^^o AR#iffljR<75@f*Sr-»:5ctt(-IE5iJU 
fc-^ MJ • 7 U>f T?S>5, 
[0 0 6 3] 0*, XttRttfi^llDLtlftU »3= 

1, 2, 3, endftfelE*>f S y^WlB*l:«ot 
tt*n£tlX^6o l 

[0 0 6 4] vMtm^mx m^mm \*&mz±m 

») ^ft^-ieitj[eI^HolC^$nTV^^ 0 20 
[0 0 6 5] jfeSEfs-Ji-iftY (Jfe^tt) ttSH^aEIUilS 

[0 0 6 6] SUPfilo^SJESId^lttBtOii'JELfc 
X&5 0 

[0 0 6 7] «(ft«F»**^F-CaddOift*» AM**** 
^-Caddf*. lih7>^^TFT^i/f^t 

+^mffi (mmmmmm vicjcan-s^-h 30 

[0 0 6 8] 

A Vlc={Cgs/(Cgs+Cadd+Cpix)} X A Vg 

CgsliSihy^^TFT^- hm^lG 

pix«aMiii*«« 1 to 1 (pix) t&m&mmm 
iiiT02 (com) t<nm\z.Mf&£Hz>?&m. av 

lcfiAVg(cj:-5W*«ffi«flr<?5|E{b^S:*fe-r o 

a victeifciBi l c twjbDfe £ fl:**^/!® ^45 40 

. tK (Sl***CaddS:>:#<i-tLtf"t-6a. 

$<t5^<!r^X^5o ««FSF** J ?-Caddtt& 

[0 0 6 9] ffiaiLfcJ; 5(-, MfiGTIj: i M¥ 

^tSSDl, yfISD'2 £0)3*-— ^^y^ffi 50 
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^5a?a*a*££3o l^U fiaSSSIIt^CaddSrK 

60 

[0 0 7 0] «»«S*^Cadd(&«»&ftW:, MiSiCD 
Si&«H*^5>, ffiS^SCpixtC^LT4-8{^ (4-C 
pix<Cadd< 8 -Cpix) . S4tiC gstC^f LX 8 — 3 
2{g (8 -Cgs<Cadd< 3 2 • Cgs) Sffitf>ttl-R£-t" 
6. 

[0 0 7 1] UXO*«fflSixS«« 
Wjfe3£«*»G L (Y 0 ) tt#iiaWiir3R««I T0 2 

(vcom) tmcm&^-r s 0 m7(D&\xn, &wi<ofe 

^ft^f^T-GTO, 5lfcft»INT\ WDT0W 

[0072] «jR5&*ft» o€\^. ±m isitm&m^m 

MSSUB lfflJ^SBfcfrjfet-ol^Tia 1 3 —El 1 5 

«ia i o t^i-y- h^Wifi^iffiwx^^io 

SEixSr^i-, XSDS:l»SXaA-Ig I tt#¥Jlftl 
{-#j£LX[E#frtLfct(DX\ ^XS^-FftoWrffiH 

L^KWfliBttS,, «TE#ttLfcxaic«o-C, KM 
[0 0 7.3] IgA, H13 

7 0 5 9^/7^ (ffifn*) ^f>45T«SS*7^Sfi 

sub i tomm^Wflti/-}) =» ^ais i o&^ y^ayg- 

l-«fc <9Kt+/t 5 0 0°C. 6 0#P H 1<£>-<— ^Srff* 

5o TffiaW#7*£«SUB l±\zm&& l l 0 0 A 

^7^^SHg, K i/-f ^iffi^D TM£M#&-r 5^-^ 7 
^VSHd, Mft/^ 7>f ^ S H g l^jS^tl/cli 

[0 0 7 4] IiB, Ml 3 
m&fc 2 8 0 0 A CO A 1-P'd. Al-Si, A 1 — S 
i-TU Al-Si-Cu»^4:5»2*t8g2 
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[0 0 7 5] IiC, 113 
%®^K£rT V^e-Ticj; DPH6. 25±0.05 dm 
K^fe/j:-5»«iK{t:*R^^SffiSUB l SrSSL, <b£ 

0* 0.5mA/cm 2 II^5J:p Id BBS"*" 6 (3£ 
mmtf&) o #clc:»r3£0>A 1 2 0 3 flg^^#e)tt5cotc:^ 
if ftftyfcBJE 1 2 5V^*i--5*"C»aiKfl:S:fi 1 5o * 

JSEfiSfiK) o rtLtt*— ftA 1 2 0 3 JK^#S_hT^*^r 

jfe3E«*j»GU ^- hB«GT.*3j:^«SiPL 
jKJft&s.l 8 0 0 A^Siffi^tKAOFdsjKfifcStLSo 
[0 0 7 6] IgD, 014 

i^^Ait, iW2oooA(Diftsijg^ 
tf\ ^7X-7CVD8fli:^7^, A 
UT, M»dS2 o 0 0A<z> iS^SWS iBSSrKJ+fc^ 
^X^cvD36«d*iR#;*. **:7.f v#*£r 
iALT, Kf^3 0 0A(DN( + )iMSSil^ 

[0 0 7 7] IgE, 014 

^Xtmgk. K^i^fymtitSFe, cc 

l 4 MUN( + )i#MSig, ilMRSi 

[0 0 7 8] IgF, 014 

K7^x5,fy^xi:USF 6 OT 

[0 0 7 9] IgG, 0 15 
JBSj&si 40 oAco i TOKd^t?/j:S*l WWBtd l * 

mt v,xmmtmmt(Dmmmx-mimmmd 1 &mvi 

tfii^yrisjr-i'ZZ.blZX hSfiHPGTM, k 

v«^F-DTMcoftJig^J:t>*S0^®^®^ I TOl 

[0 0 8 0] IgH, 015 
mm&6 OOA^C r ^e>4-5*2»WBId 2t^s/" 
* y 9Ktf\ ^l:IW4 0 0 0A^Al- 

P d, Al-Si, Al-Si-Ti,.Al-Si-C 

tt^o 3£E«y®« % I3»d 3^IgB 
T-xi/fy^U »2»tD!d2S:IgAi|^«/j:«[-e 
^s^^u MdtiDL, y-^msDi, k 

^yliSD2$:Mt6 0 o^K. K7-Y^i/fy 
^iii:cci 4 , SF 6 ^Alt, N(+)®*J|fltS 

^)N(+)S^S«:Id 0*atRW(-Bft*i--5. 
[0 0 8 1] K 0 1 5 



(8) M?6-2 6 5 9 3 4 

14 

5o ^X«yS«, K7-f^yfymi:tXSF 6 ^ 

[0 0 8 2] ISII^^ i -;KD^W)) 016 

[0 0 8 3] SHDK&m&Lfat>f&Z>&ft<Dis--'l'b*tr 
10 — ^ (^/l^U — J*) . LCW^(7)I^ PNL(i 
MM&a^'^K SPBMME MFRtt*ra7l/ 
— 2^ BLIi^^7>f K BLSf^^7^7^ 

LCAttTfll-5r— ^"CfcD. H(-*i" <fc 5 *±T<^> 

[0 0 8 4] ^^-/UMDLlt ->-;l/K^SH 

StbS J: 5tc*o"CV^o 
[0 0 8 5] *B71/-AMFRW:S**LCWI:#JS 

[0 0 8 6] Tfl^LCAH^ix^7^ h#0>EW 

BLHML-CK^RM«$tltl^o 
[0 0 8 7] .«a^^^PNLi:Kib|HlKSSPCB 

ft ^ftlUKH e , Ho tafi^SlHlllSVSrttSttUfett 

30 ffi*^-f-jisig-e*)5 0 

[0 0 8 8] CH ni»^^/^PNLS:KtbS^:6JB 
ftlCfs// (T{aiJco3^f«a:^StH]SS1RiJ^iEib I C 

^ v fe&co 6 fi-f oiiiwftfi ^mmm&m^mah i 

O^yZt) -CfcSo TCPfiai8;Bl9tS*tS 

«t rcfi/^CHi as^— X * xf— h^^r 

>f K'jJ?y7>f^jfe (tab) lc£ tJSISSttfcT 1 - 
^tyr^i/^-v 1 , PCBiiillBTCP^^yf 

^tlXV^6o FGPI17i/-^7>'K^s'K'C<btl, 
40 v— ^ K^— * SHDM 9 j&Ay-CKrt- e>*xfc:/^#W 
«^FGdS¥ffl#»t*tLSo FCttTflfltOWftlHjKSffi 
PCB 1 fcAEffljOKiblllKStSPCB 1 , *5<fctrFflj£> 
|glblHlS§^«PCB 1 fc3&W^K«ilfilK«tRPCB 1 
*t«ttl:jffiKt67 7!/ h^-^-e*)2)o X^yh 
^r-X/i'F C t Ltfigll^tJ; 5 d. ISlfro y - KJft 

X:R<Z>sKy ^^uv/BisKy t^/V7/v^-;Pli:Xt 

[0 0 8 9] ((TCP <DBH0MfKg» 0 1 8 H^ff^ig 
50 i(ilHlKV^BJMft«-§-K»lHlKHe, Ho«t5, ft 
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««#EIKffl*^DTM^«ttUfc*tt*:^-ril»»rK 

[0 0 9 0] IhIHI-^T, TTBI**BII]li&CH I £> 
A*S8^ • BEi»«fl5"e*) 9 , TTMtt*aEIBCH I OtB 

H I (D/tf>"7^ KPAD^V^*57x-^^ 

TM<o*flj<05fcSBffi (fnwr^^-y- K) ti^tL^etu 

^pgfl-Jt^t-J: 19 CRT/tft«»|eIK • SKUIKS 

UP Id, S*tt»llBlAC FIC io-CRfig^/WP 
^^PNLftO<7>»jRiB^DTM*«tBUfc«»MP S 
ffl»JKS»^DTM (GTM) ttf»8lPSVl^^ 
"C3»< /i5o 

[0 0 9 1] BF m*K!M S K^F^e>*S^—^37-f 
^TCPi±fllSfiSUB 2(Z5BBtc:ttSE(-vy =i — 

[0 0 9 2] ((JBftlUBSSPCB 2» — 

fri« • jRitt§ixS«!a*^fflLCD^ig«ilHljK3£ 
ffiPCB2fct. H3 1 Ic^-TJ: L?MU*J 

sis^, h (±fita*s&sifta) "H^crt (is 

•*-SlilBSS:^tp|Hll6SUP^»tt$tLTV^« CJW 

*»tt«"C*6o W»iaSSS«PCB2 t>f V^-^E] 
8SSPCB 3 irtt^y^ h^-^l-ct 9 tfM^ 

[0 0 9 3] fEiblHS&SSPCB 1 ilgttteJSS^tgPC 

ftwt-aiKSix-cv^o i^kjihisss^pcb 
j: dkimiibxkpcb i (nmm^mtibti, wi/ 

-^MFRWgfS^DUlflStcHR'&SnSo 
[0 0 9 4] 
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t>^RUB^i:^6§»PSVl c^^^OP 
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[H5] s*^*/kz>-^ h y ^^«iafflo«^sriftMi- 

[d 6] H5^JBialflJ*^«»5Rb3Efc**»twjRK+ 

[ins] h v ? x&mmift&tp&i-, mmizs**'i>ft 

[H10] hS^GTM^y- hSEi»GLc?D»iR» 

[Hi 1] y^DTM^Wil^DLi:^ 
30 [HI 2] T^^r^zf • ^rbV y $ *J3^(DJ3 

[HI 3] 1SSUB l«WXaA^C(D«afiXg«:^ 
So 

[Hi 4] ISSUB lffl^XSD-FOjHa&XS*^ 

So 

[Hi 5] StSSUB HM<z>XgG~ I <z>»»Ig«r^ 
[Hi 6] M^v^^-^MffliT^^o 

[Hi 7] m&m7F'**Mzmm<DKnm&$:mm\*it 
[Hi s] mm®&&mi&*rz>MmiB\te s ?y'7CHi& 
^tc p^»fffi«5gS:^-rig-efc6o 

[Hi 9] f-^t !) ^-i^TC PtSfiS* 

P N L coeMfc«*llliiSfflfia^-D TMldfiK* Lfctt 
50 «S:^"fBffl»rBBBIt?fc6c 
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